Tracheal intubation is perhaps the greatest technical aid at the command of the anesthetist. Its advantages to patient and surgeon have long been obvious, but sometimes undesirable features are associated with its management and these unfortunately always accrue to the patient. 1 Laryngoscopes designed specifically for anaesthetists transformed anaesthesia but it was soon apparent there were situations where these laryngoscopes were inadequate. The polio epidemic of the early 1950s provided many challenges to medical staff, and negative-pressure ventilators, or iron lungs as they were later known, saved many people. Occasionally these patients required intubation while still encased in the ventilator and the physical constraints of the device made this a difficult task. Atwood Beaver devised a modified laryngoscope in 1955 to facilitate intubation of patients in 'box ventilators' 2 . The laryngoscope blade made a 155° angle with the handle and was created for Beaver by the manufacturer, Charles King. The Foregger Company modified a Macintosh blade and produced the Polio blade with a slightly smaller, 135° angle. While these blades may have improved the visualisation of the larynx, elevation of the epiglottis was difficult with such an obtuse angle.
Obstetric anaesthesia was another area where these laryngoscope blades proved useful as "[intubation] was made difficult by the handle of the laryngoscope making contact with the hand of the assistant applying cricoid pressure and with the patient's breasts" 3 . In 1977, Kessell described a blade with a 110° angle to the laryngoscope handle to facilitate the intubation of obstetric patients for emergency caesarean section delivery. Over the following years, many adapters were designed, allowing standard blades to be attached to laryngoscopes at varying angles. By 1991, there was a plethora of these on the market, leading Dhara and Cheong to describe an adjustable multiple angle adapter. This adapter allowed incremental angles from 5° to a full 180°, theoretically allowing for many difficult intubation scenarios 4 .
Siker described the classical anatomical problems leading to difficult intubation in 1955: "recession of the mandible,
Left: Huffman prism (top) and Belscope prism (bottom).
Right: Belscope blade with prism.
protruding upper incisors, or increased size of the tongue, may make direct laryngoscopy and endotracheal intubation difficult" 5 . His solution was to introduce a mirror into the middle of the laryngoscope blade and angle the blade at 135° distal to the mirror. The mirror attachment was encased in copper to allow the patient's body heat to warm the mirror and prevent fogging. This blade allowed visualisation of an anterior larynx and intubation over a stylet, but the image was reversed, meaning the use of this blade required some practice; "one method of accomplishing this is to look through the mirror laryngoscope at a piece of paper while guiding a pencil in various directions" 5 . Prisms had been suggested by Janeway in the very earliest anaesthetic laryngoscope 6 , but the idea was developed further by the nurse anaesthetist, John Huffman, in 1968 7 . He described a clip-on prism which fitted to an existing Macintosh blade. The prism was a roughly rectangular piece of Plexiglas®, 10 by 15 mm, and 4.5 to 6 cm long. The proximal end was flat but there was a 30° angle at the distal end. The prism came with metal clips to attach it to the laryngoscope blade and immersion in hot water was recommended prior to use in order to prevent fogging. The prism was quite bulky and, although it may have improved the view of the larynx, it also made manipulating endotracheal tubes difficult. For this reason, Huffman designed a special laryngoscope to accommodate the prism and then created a further device with two prisms, providing an even greater visual angle 8 .
Many other modifications of these concepts have been described. In 1988, Bellhouse described an angulated blade that resembled the Siker but had only one 45° angle in the middle of the blade. Bellhouse felt that this overcame a problem of the Macintosh blade-"the upper part of the laryngoscopist's view is always partly diminished anteriorly by the curvature of the blade" 9 . Acknowledging that the angle of his blade could also obstruct the view of the larynx, Bellhouse added provisions for a prism which could be slid into a pair of steel lugs on the upper part of the blade. The prism angled the view by 34°, often necessitating the use of an introducer to insert the endotracheal tube. The prism fogged easily and prior warming to 50°C in warm water or the use of antifogging solutions was recommended. Choi described another angled laryngoscope blade in 1991. This blade had different angles to the Siker but its two angles were intended to overcome the need for a prism or mirror and to make "visualization of the larynx and intubation possible in the most difficult cases and for the widest spectrum of patients" 10 .
Another novel approach to the anteriorly placed larynx was described by McCoy and Mirakhur in 1993 11 . They modified a standard Macintosh blade, removing and hinging the tip 25 mm from the end. The hinged tip was then connected via a spring-loaded mechanism to a lever 15.5 cm long and
The development of laryngoscope blades for more challenging situations 1 cm wide, positioned adjacent to the handle. This blade was intended to be inserted into the vallecula where "approximately 20° movement of the lever causes the blade tip to elevate 70° upwards, lifting the hyoepiglottic ligament and exposing the larynx" 11 . One of their principal aims was to provide a fulcrum at a lower point, and therefore eliminate contact with the upper incisor teeth.
The desire to protect the upper teeth in difficult intubations was behind the design of the Orr laryngoscope, described in 1969 12 . Intended to provide some distance between the laryngoscope handle and the front teeth, it was a straight blade with two 90° bends creating a step to protect the teeth. This modification was never popular, unlike the 1987 alterations made by Callander and Thomas 13 . They reduced the height of the flange on a Macintosh blade, demonstrating decreased dental damage and improved laryngeal views in difficult intubations 14 . The reduced flange blade remains commercially available.
A review of maternal deaths in the 1980s revealed that failed intubation was a leading cause of death, especially in obese patients undergoing general anaesthesia for caesarean section delivery 15 . Sanjay Datta and John Briwa realised that shortening the handle of the laryngoscope could assist in the intubation of these patients 16 . Their original modification was home-made, cutting up the handle of an existing laryngoscope and creating a new circuit through the barrel of a 20 ml syringe. Although this worked, one potential problem with the short handle was the provision of enough power to the light source 17 . Datta entered into a verbal agreement with the Foregger Company to develop and manufacture the handle but the company did not pursue it. Consequently Datta published his findings, and a number of companies began manufacturing short handles, many choosing to increase the diameter of the handle to accommodate a larger battery and improve the handgrip.
While the search for the perfect laryngoscope continues, many of the modifications described here continue to have relevance in modern practice, even with the current emphasis on videolaryngoscopes.
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